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There is no question that to provide reliable, complete and timely data on which to base District and hence Regional Cancer Registration is vital (Nwene & Smith, 1982) . In attempting to answer enquiries at a local level from clinicians, epidemiologists and researchers about the occurrence of neoplastic disease in the District, it was clear not only that the existing cancer registry was in many cases unable to supply the information required, but also that much of the information needed was to be found in District-based computer systems, but in unlinked form. However, a major impediment was an apparent inability to link PAS data containing patient identifications details with Pathology data which identified the neoplasm and site.
Others have noted the value of using a histopathologybased system to improve the completeness and accuracy of cancer registration. (Donnan et al., 1981) . This would have the advantage of enabling details to be obtained of patients treated by private clinics, private hospitals and general practitioners. In addition, this would reduce the inaccuracy rates in site and histology coding, as up to ten per cent are transcription errors caused by CDC clerks in coding (West 1976; Lockwood 1971) . Even higher figures are noted in more recent studies, including, for example, the Oxford FPA contraceptive study, in which there was a 2.5 year time delay in communication with the NHS Central Registry at Southport (Villard-Mackintosh et al., 1988) . Other advantages include improvements in timeliness which would enable more complete analysis, as well as the innate increase in completeness inherent in data extraction from operational systems. The Pathology Department computer is the obvious choice for the initiating step in the process of compiling a cancer registry.
The Pathology Department system is based on the designation of a SNOMED code which is a specific morphological and topographical identification applied to the tumour. In the normal process of cancer registration, the information on the disease is attached to the patient identification data as an ICD-9 code by the CDC/cancer registration clerk, often with little training, and often from illegible, or inadequate, clinical information on the HMR1 form (Donan et al., 1981) . The information reaches the CDC clerk by a roundabout route, being supplied indirectly by the pathologist to the clinician on report forms, the latter in turn filling out the HMR1 on death or discharge.
It was recognised that, if this link could be semi-automated to merge the pathology data into district PAS data, the accuracy and efficiency at this vital step could be vastly improved, the flow of information made much more direct, and human error eliminated. To link was developed between the pathology database and the PAS database by using the patient registration number held in common by both systems, and applying an algorithm which converts the SNOMED code to the appropriate ICD9 code.
Methods
Initially communication and enquiry programs from within the Pathology Department were established with the PAS computer which enabled patient details to be linked with histological results. This was done via the patient registration number and enabled local research and retrieval projects to be carried out, including validation of data within the histopathology data base. This program could be easily altered, if necessary, to search on more fields, for examples, names, forename and date of birth.
The next task was to establish a more direct means of providing data to the Regional Cancer Registry. Consistency was sought to provide data which conformed with Regional requirements. Direct provision of data to the Regional Registry would require translation of the SNOMED pathology code to the ICD9 code used by CDC and the Cancer Registry. The District Department of Public Health provided the initial algorithm for allocating ICD9 codes to the range of histopathology specimen data available on the Pathology Department computer. Outside assistance by means of research funds provided the programming needs for the algorithm. Data entry facilities were developed to update and alter the range of diagnoses which can be translated.
In developing the algorithm, the benign neoplasms were branched off early by a conditional step and then allocated via a specific schedule. Separate schedules are used early in processing for malignant melanomas, sarcomas (both bone and other sites) and hydatidiform moles because of different topography codes. The main group of in situ and malignant neoplasms are then sorted first by malignancy code, then in separate schedules for allocation purposes. (Figure 1 situation has since been rectified and better results are now being obtained after correction of clerical errors and missing codes within the algorithm.
The print-out designated for CDC and hence the Cancer Registry is shown in Figure 2 . It contains the ICD9 code replacing the SNOMED code as well as patient identification data. If there is a message 'No code', the neoplasm was not allocated and hence must be processed manually, or corrected, and the program run again. By amending the appropriate schedule, the program can recognise the code on future runs. The data base print-out can be expanded to include such data as unique district identification number, NHS number and the residents' postcode, but currently this is not necessary in this district. --------, N.----- No SNOMED to ICD-9 Translation found on : 2 codes. Address found on Searchl -9, Search2 -2, Search3 -0, Not Found -2 deliminators are not in the correct place. If there are not enough digits, or an inappropriate digit, in a field the algorithm cannot translate the codes, therefore the program will alert the users. Translating appropriate miscodes cannot be detected by this method but these are usually detected by the pathologists when they issue the reports, or by the CDC clerical officer who matches the print-out provided with other data from different sources. Some tumours are clinically diagnosed but they do not have histology confirmation. These tumours which are few in number, are spotted by the CDC staff.
Discussion
Owing to failure to provide timely and accurate data for local epidemiological and clinical audit purposes, a data base was developed in this district based on histopathological results. To expedite the vital step at linking the histopathology results with patient information, a system operates using an algorithm to translate SNOMED to ICD9 coding and then print out this code with other patient identification details for use by the CDC/Cancer Registration clerks. From the outset the system was useful for validation and verification and has since proved its usefulness for local retrieval purposes. Although still being refined, the system already has a good success rate at locating patient information details and for allocating codes.
Creating this vital semi-automatic link has improved the accuracy and speed of reporting to the Regional Cancer Registry. In addition, it enables local efforts at obtaining information for use by epidemiologists and clinicians possible by establishing a local database of cancer patient information.
Access to the Family Practitioner Committee data base would greatly enhance the patient identification information available to match to the pathology data. At present this must be performed manually for individuals not within the PAS database. Private patients could be located from within the FPC database.
Efforts are now underway to incorporate fields recording clinical staging into the data base by means of an algorithm being developed within the District (Pheby 1989). In addition, information on treatment modalities will be added. When these efforts are completed, there will be available for the first time, accurate and timely clinical information for peer review, epidemiological research, the planning and evaluation of services and the management of resources (South Western Regional Health Authority 1989).
